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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device whose memory 
capacity can easily be increased, or to which a logic function can easily be 
added and whose flexibility on design is high. 

SOLUTION: A second semiconductor chip 5 into which a circuit for extending 
the function of a semiconductor chip 1 is incorporated is loaded on the first 
semiconductor chip 1 fixed on the upper face of a mounted board 13 through an 
insertion board 9 having an inner layer wiring and they are fixed by resins 8a and 
8b. The inner electrode pad 6 of the second semiconductor chip 5 is connected 
to an inner electrode pad 12 of the insertion board 9 through a bump 11. An 
inner electrode pad 10 of the insertion board 9 is connected to the inner 

electrode pad 4 of the first semiconductor chip 1 through a bump 7. The outer electrode 3 of the first 
semiconductor chip 1 is connected to a board wiring 15 of the mounted board 13 through a wire 16. 
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LThis document has been translated by computer. So the translation may not reflect the original 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st semiconductor chip and the 2nd semiconductor chip with an occupancy area smaller 
than said 1st semiconductor chip. It has inner layer wiring for making the property of said 2nd 
semiconductor chip adjust the property of said 1st semiconductor chip. It has the infixation substrate 
infixed between said 1st semiconductor chip and said 2nd semiconductor chip. Said 1st semiconductor 
chip It has two or more 1st internal electrode pads for connecting with said inner layer wiring of two or 
more external electrode pads for connecting with an external circuit, and said infixation substrate. Said 
2nd semiconductor chip It has two or more 2nd internal electrode pads for connecting with said inner 
layer wiring of said infixation substrate. Said infixation substrate The semiconductor device to which the 
3rd internal electrode pad formed in the inferior surface of tongue corresponding to said 1st internal 
electrode pad and said 1st internal electrode pad were connected to, and the 4th internal electrode pad 
formed in the top face corresponding to said 2nd internal electrode pad and said 2nd internal electrode 
pad were connected. 

[Claim 2] While supporting said 1st semiconductor chip on the top face, it has further the mounting 
substrate which equipped the top face with metal wiring. Said external electrode pad It is the 
semiconductor device according to claim 1 which it is prepared in the periphery of the top face of said 
1st semiconductor chip, and said 1st internal electrode pad is prepared in the top face of said 1st 
semiconductor chip except said periphery, and is characterized by connecting said metal wiring with said 
external electrode pad through a wire. 

[Claim 3] Opening is formed in the center of abbreviation and it has further the flexible film which 
equipped the top face with metal wiring with which a tip extends in this opening. Said external electrode 
pad It is prepared in the periphery of the top face of said 1st semiconductor chip. Said 1st internal 
electrode pad It is prepared in the top face of said 1st semiconductor chip except said periphery. Said 
1st semiconductor chip It is inserted into said opening with said infixation substrate and said 2nd 
semiconductor chip. Said external electrode pad The semiconductor device according to claim 1 
characterized by carrying out the closure of said the 1st semiconductor chip, said infixation substrate, 
and said 2nd semiconductor chip with the resin which was. connected with said metal wiring and 
enclosed, in said opening. 

[Claim 4] Said, external electrode pad is prepared in the periphery of the inferior surface, of tongue of 
said 1st semiconductor chip. Said 1st internal electrode pad It is prepared in the inferior surface of 
tongue of said 1st semiconductor chip except said periphery. Said infixation substrate The 3rd internal 
electrode pad formed in the top face corresponding to said 1st internal electrode pad and said 1st 
internal electrode pad are connected. While the 4th internal electrode pad formed in the inferior surface 
of tongue corresponding to said 2nd internal electrode pad and said 2nd internal electrode pad are 
connected and supporting said 1st semiconductor chip on the top face It has further the mounting 
substrate with which opening for storing said infixation substrate and said 2nd semiconductor chip was 
drilled. Said mounting substrate The semiconductor device according to claim 1 characterized by 
carrying out the closure with the resin which the top face was equipped with the substrate electrode 
prepared corresponding to said external electrode pad, and said substrate electrode and said external 



ele'ctrode pad were connected, and was enclosed from between said mounting substrate and said 1st 
semiconductor chip. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device which can realize memory 
space, or an addition and escape of an additional function, without starting a semiconductor device and 
being especially accompanied by the design change of a semiconductor integrated circuit. 
[0002] 

[Description of the Prior Art] The more and more improvement in the degree of integration of a 
semiconductor device is enabling it to carry two or more functions in a single semiconductor chip. 
Thereby, the memory circuit for a program or data storage and the logical circuit for control / operation 
are carried on a single chip. For example, in ASIC (Application Specific Integrated Circuit) which 
performs the circuit design according to a microcontroller or a user specification, ROM for program 
storing, RAM for data storage, and the logic section that performs control and an operation are formed 
on the single semiconductor chip. 

[0003] Moreover, by the advance of a semi-conductor manufacturing technology, since many transistors 
can be formed now on the same area, the increment of the gate number of memory and a logical circuit 
is being enhanced. 

[0004] However, though the degree of integration of a semiconductor device is progressing by rapid 
progress in this way, at the predetermined time, the function which can be carried in the semiconductor 
chip of predetermined magnitude is fixed. 

[0005] For example, the circuit which balances this when memory space required after the area of the 
semiconductor chip which carries this, so that capacity becomes large about memory becomes , large, for 
example, a design is completed by modification of a user specification doubles must be redesigned from 
the beginning. Moreover; the function of the. logic section has the case where he wants to prepare the 
semiconductor chip which has the memory of capacity which is different even when it is the same, from 
the diverseness of user needs. In order to cope with this, it will be necessary to manufacture two or 
more chips with which memory space differs, and the cost of form management will go up to a 
manufacturer side. 

[0006] Moreover, about a logic component, by whether a specific function is added, the manufacturing 
costs of a semiconductor device may differ greatly and may branch to quality articles and low-priced 
goods. Also in this case, there is a method of offering the quality articles of deed 1 chip again about the 
approach of adding another chip to low-priced goods, and considering as 2 chip configurations, and the 
design of a chip to add a specific function later. According to the former approach, an area required for 
substrate mounting became large, and there was a trouble that a manufacturing cost increased sharply, 
according to the latter approach. 



[0067] the chip which already carries the semiconductor chip incorporating additional memory and an 
additional specific function on a certain semiconductor chip in order to solve such a problem the. 
approach on chip is devised. 

[0008] the chip by the Prior art — it explains, referring to a drawing about a semiconductor device on 
chip. 

[0009] Drawing 10 is the sketch sectional view showing the semiconductor device 100 which is the 1st 
example of such a Prior art. 

[0010] In this drawing, a semiconductor chip 1 is a semiconductor chip which realized the semiconductor 
integrated circuit which the design already completed, and the memory circuit 2 of the capacity of 1Mbit 
is included in the interior of the part shown by the dotted line. It connects with an external substrate 
etc. and the external electrode pad 3 which outputs and inputs a signal is formed in the periphery of the 
top face of a semiconductor chip 1. An internal electrode 4 serves as a pair, it is formed in the center of 
abbreviation of the top face of a semiconductor chip 1, and internal wiring of the semiconductor chip 1 
which is not illustrated connects with the memory circuit 2. 

[0011] On the semiconductor chip 1, the memory chip 5 which has the capacity of 1Mbit is carried, and 
it has fixed on the top face of a semiconductor chip with resin 8. 

[0012] The internal electrode pad 6 is formed in the inferior surface of tongue of a memory chip 5 
corresponding to the internal electrode 4 of a semiconductor chip 1, and is connected to it through the 
bump 7. 

[0013] The top view of the semiconductor device 100 shown in drawing 10 is shown in drawing 1 1 . 
[0014] As shown in this drawing, many external electrode pads 3 are formed in the periphery of a 
semiconductor chip 1 which has a rectangular flat-surface configuration at the predetermined spacing. 
The memory circuit 2 of the capacity of 1Mbit is included in the interior of the chip under the part 
shown by the dotted line a little at the upper right of [ **** ] the center of a semiconductor chip 1. The 
memory chip 5 which approaches the field incorporating this memory circuit and has a rectangular flat- 
surface configuration on the left-hand side of that field was carried, and it has fixed on the top face of a 
semiconductor chip 1 with resin 8. 

[0015] There was a merit that the memory of the capacity of 1Mbit could be extended without 
increasing the component-side product of a semiconductor device, since according to the 
semiconductor device 100 shown in drawing 10 and drawing 1 1 the memory chip 5 was carried on the 
semiconductor chip 1 and the memory circuit in this memory chip 5 was connected to the memory 
circuit 2 in a semiconductor chip 1. 
[0016] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned Prior art, in order to have 
to make the pitch of the internal electrode pad 6 of a memory chip 5 in agreement with the pitch of the 
internal electrode pad 4 of a semiconductor chip 1, this point had become the constraint on a design. In 
order to make different various properties only not only in the pitch of an .electrode. pad. agree in order 
to carry in an especially different manufacturers semiconductor chip, and to be accompanied by the 
difficulty on a design, there was a trouble that the flexibility of a design — the cost of a memory chip 
goes up on the contrary — was missing. 

[0017] This invention is made in view of the above-mentioned situation, the increment in memory space 
or the addition of a logic function can do the purpose easily in the semiconductor device with which the 
memory circuit and the logical circuit are loaded together, and it is in offering the high semiconductor 
device of the flexibility of a design. 
[0018] 

[Means for Solving the Problem] This invention aims at solution of the above-mentioned technical 
problem with the following means. 

[0019] According to this invention (claim 1), namely, the 1st semiconductor chip and the 2nd 
semiconductor chip with an occupancy area smaller than the 1st semiconductor chip of the above, It 
has inner layer wiring for making the property of the 2nd semiconductor chip of the above adjust the 



property of the 1st semiconductor chip of the above. It has the infixation substrate infixed between the 
1st semiconductor chip of the above, and the 2nd semiconductor chip of the above. The 1st 
semiconductor chip of the above It has two or more 1st internal electrode pads for connecting with the 
above-mentioned inner layer wiring of two or more external electrode pads for connecting with an 
external circuit, and the above-mentioned infixation substrate. The 2nd semiconductor chip of the above 
It has two or more 2nd internal electrode pads for connecting with the above-mentioned inner layer 
wiring of the above-mentioned infixation substrate. The above-mentioned infixation substrate The 3rd 
internal electrode pad and the internal electrode pad of the above 1st which were formed in the inferior 
surface of tongue corresponding to the internal electrode pad of the above 1st are connected. The 
semiconductor device to which the 4th internal electrode pad and the internal electrode pad of the 
above 2nd which were formed in the top face corresponding to the internal electrode pad of the above 
2nd were connected is offered. 

[0020] The above-mentioned semiconductor device is further equipped with the mounting substrate 
which equipped the top face with metal wiring while supporting the 1st semiconductor chip of the above 
on the top face, the above-mentioned external electrode pad is prepared in the periphery of the top 
face of the 1st semiconductor chip of the above, the internal electrode pad of the above 1st is prepared 
in the top face of the 1st semiconductor chip of the above except the above-mentioned periphery, and 
the above-mentioned metal wiring is good to be connected with the above-mentioned external electrode 
pad through the wire. 

[0021] Opening is formed in the center of abbreviation and the above-mentioned semiconductor device 
is further equipped with the flexible film which equipped the top face with metal wiring with which a tip 
extends in this opening. Moreover, the above-mentioned external electrode pad It is prepared in the 
periphery of the top face of the 1st semiconductor chip of the above. The internal electrode pad of the 
above 1st It is prepared in the top face of the 1st semiconductor chip of the above except the above- 
mentioned periphery. The 1st semiconductor chip of the above It could be inserted into the above- 
mentioned opening with the above-mentioned infixation substrate and the 2nd semiconductor chip of 
the above, the above-mentioned external electrode pad could be connected with the above-mentioned 
metal wiring, and the closure of the 1st semiconductor chip of the above, the above-mentioned 
infixation substrate, and the 2nd semiconductor chip of the above could be carried out with the resin 
enclosed in the above-mentioned opening. 

[0022] The above-mentioned external electrode pad is prepared in the periphery of the inferior surface 
of tongue of the 1st semiconductor chip of the above. Moreover, the internal electrode pad of the above 
1st It is prepared in the inferior surface of tongue of the 1st semiconductor chip of the above except 
the above-mentioned periphery. The above-mentioned infixation substrate The 3rd internal electrode 
pad and the internal electrode pad of the above 1st which were formed in the top face corresponding to 
the internal electrode pad of the above 1st are connected. While the 4th internal electrode pad and the 
internal electrode pad of the above 2nd which were .formed in the inferior surface of tongue 
corresponding to the internal electrode pad of the above 2nd are connected and supporting the 1st 
semiconductor chip of the above on the top' face It -has further the mounting substrate with which 
opening for storing the above-mentioned infixation substrate and the 2nd semiconductor chip of the 
above was drilled. The above-mentioned mounting substrate The top face could be equipped with the 
substrate electrode prepared corresponding to the above-mentioned external electrode pad, this 
substrate electrode and the above-mentioned external electrode pad could be connected, and the 
closure could be carried out with the resin enclosed from between the above-mentioned mounting 
substrate and the 1st semiconductor chip of the above. 
[0023] 

[Embodiment of the Invention] The focus of this invention is in the point connected through the 
infixation substrate equipped with inner layer wiring for adjusting a mutual property for the 
semiconductor chip of Maine, and the subchip for adding and extending the function of this Maine chip. 
[0024] Hereafter, it explains, referring to a drawing about some of gestalten of operation of this 



invention. In addition, in each following drawing, the same reference number is given to the same part, 
and the explanation is omitted. 

[0025] Drawing 3 is the sketch sectional view showing the gestalt of operation of the 1st of the 
semiconductor device concerning this invention. 

[0026] As shown in this drawing, the semiconductor device 20 concerning this operation gestalt is 
equipped with the characteristic infixation substrate 9 in the semiconductor chip 1 which is the 1st 
semiconductor chip incorporating a memory circuit 2, the memory chip 5 which is the 2nd 
semiconductor chip for extending the memory of this semiconductor chip 1, and this invention. 
[0027] The memory circuit 2 is included in the semiconductor chip 1, and the memory space is 1Mbit in 
this operation gestalt. The surface section a little on the left-hand side of [ **** ] the center of a top 
face of a semiconductor chip 1 is equipped with two or more internal electrode pads 4, and it connects 
with the above-mentioned memory circuit 2 through internal wiring which is not illustrated. 
[0028] The periphery of the front face of a semiconductor chip 1 is equipped with the external electrode 
pad 3 for connecting with an external mounting substrate etc., and transmission and reception of an 
external circuit and a signal are performed through this external electrode pad 3. 
[0029] On the internal electrode pad 4, the solder bump 7 is formed corresponding to this. 
[0030] On the semiconductor chip 1, the infixation substrate 9 which equipped the inferior surface of 
tongue with the internal electrode pad 10 formed corresponding to the above-mentioned internal 
electrode pad 4 and an above-mentioned bump 7 is carried. Resin 8a is enclosed between the infixation 
substrate 9 and the semiconductor chip 1. Resin 8a has the role which eases the stress produced 
according to the difference of the coefficient of thermal expansion of the infixation substrate 9 and a 
semiconductor chip 1, and prevents a bump's 7 fatigue breaking. However, when an infixation substrate 
is thin (for example, when it is 0.1mm or less), since the stress to produce becomes small, it is not 
necessary to enclose resin 8a between the infixation substrate 9 and a semiconductor chip 1. Although 
there is especially no limit in the quality of the material of an infixation substrate, polyimide is used with 
this operation gestalt. 

[0031] The internal electrode pad 10 of the infixation substrate 9 is connected to inner layer wiring 
which is not illustrated. Moreover, this inner layer wiring is connected also to the internal electrode pad 
12 with which the top face of the infixation substrate 9 was equipped. This internal electrode pad 12 is 
formed corresponding to the internal electrode pad 6 of degree memory chip 5 which carries out an 
account. 

[0032] The memory chip 5 was carried on the infixation substrate 9, and it has fixed on the top face of 
the infixation substrate 9 by resin 8b. 

[0033] Two or more internal electrodes 6 are formed in the inferior surface of tongue of a memory chip 
5, and it is formed Jn it at intervals of a different pitch from the internal electrode 4 of the above- 
mentioned semiconductor chip 1. 

[0034] Thus, by according to this operation gestalt, carrying the memory, chip 5 which has the memory 
space of 1Mbit on the semiconductor chip .1 which has the memory space of 1Mbit, and connecting a 
mutual internal electrode Since the memory circuit- of a memory chip 5 is connectable with the memory 
circuit 2 of a semiconductor chip 1, Since it not only can offer easily the semiconductor device . which 
has the memory space of 2Mbit, but a memory chip 5 and a semiconductor chip 1 are connected 
through the infixation substrate 9 which has inner layer wiring It is easily connectable even if it is the 
case where pitch spacing of an internal electrode pad differs mutually. Furthermore, since the internal 
circuitry of a memory chip 5 is connected with the memory circuit 2 of a semiconductor chip 1 through 
inner layer wiring of the infixation substrate 9, even if a semiconductor chip 1 and a memory chip 5 are 
supplied by mutually different manufacturer, a difference of mutual specification and property can be 
adjusted easily. 

[0035] Next, the gestalt which equipped the mounting substrate with the semiconductor device of an 
above-mentioned operation gestalt is explained as a gestalt of other operations of the semiconductor 
device concerning this invention. 



[0036] Drawing 1 is the sketch sectional view of the gestalt of operation of the 2nd of the 
semiconductor device concerning this invention. The description of the semiconductor device 30 
concerning this operation gestalt is in the point of having mounted the semiconductor device 20 
concerning the gestalt of the 1st operation in CSP (Chip Scale Package). 

[0037] As shown in this drawing, the semiconductor device 20 which is the gestalt of operation of the 
1st of this invention has fixed with adhesives 14 in the center of abbreviation of the top face of the 
mounting substrate 13. In the periphery of the mounting substrate 13, the substrate wiring 15 which is 
metal wiring is formed corresponding to the external electrode pad 3 of a semiconductor chip 1, and is 
connected with this external electrode pad 3 by the wire 16 at it. Thus, since the semiconductor device 
30 concerning this operation gestalt carries the semiconductor device 20 concerning this invention on 
the mounting substrate 13, even if it is a manufacturers product with which a semiconductor chip 1 
differs from a memory chip 5 mutually, memory space can be extended easily, the flexibility of a design 
of a semiconductor integrated circuit improves greatly, and the semiconductor device which can cope 
with a user demand flexibly by low cost is offered. 

[0038] Moreover, if a semiconductor chip 1 and a memory chip 5 are the same manufacturer's products, 
to one kind of semiconductor chip, by making the memory chip of two or more classes correspond, the 
lineup of a product can be enriched at very low design cost, as a result the price of a semi-conductor 
product at large can be reduced. 

[0039] Next, it explains, referring to drawing 5 and drawing 6 about the gestalt of operation of the 3rd of 
the semiconductor device concerning this invention. 

[0040] The semiconductor device 50 which is the sketch sectional view showing the 2nd example of the 
conventional technique for drawing 5 to explain this operation gestalt and which is shown in this 2nd 
example carries out TCP (Tape Carrier Package) mounting only of the semiconductor chip 1 shown in 
drawing 10 . 

[0041] As shown in this drawing, the device hole 22 is formed in the center of the flexible film 39 formed 
by resin, such as polyimide, and the semiconductor chip 1 is inserted into this device hole 22. The metal 
lead 18 was formed in the top face of the flexible film 39 corresponding to the external electrode pad 3 
of a semiconductor chip 1 t and the point has extended in the device hole 22 across the periphery 21 of 
the device hole 22. 

[0042] While a bump 17 is formed in the inferior surface of tongue at the tip the metal lead 18 and the 
metal lead 18 is connected with the external electrode pad 3 of a semiconductor chip 1 through this 
bump 17, the semiconductor chip 1 is supported. 

[0043] Closure resin 19 is poured in from the upper part, the whole point of the metal lead 18 projected 
in the top face of a semiconductor chip 1 and the device hole 22 is filled, a bump 17 is also covered in 
the device hole 22, the closure is carried out to it, and, thereby, the corrosion of a connection part is 
prevented in it. In addition, the resin seal of the internal electrode pad 4 which it had in the center of 
top-face abbreviation of a semiconductor chip 1 is carried. out with the. bump .7. 

[0044] The semiconductor device 40 shown in drawing 6 is a semiconductor device mounted by TCP 
which shows the semiconductor device concerning this invention to drawing 5 . and is the gestalt of 
operation of the 3rd of the semiconductor device concerning this invention. 

[0045] In contrast with drawing 5 , the memory chip 5 is carried in the top face of the semiconductor 
chip 1 shown in drawing 6 through the infixation substrate 9 so that clearly. Pitch spacing of pitch 
spacing of the internal electrode pad 4 of a semiconductor chip 1 and the internal electrode pad 6 of a 
memory chip 5 differs mutually, and the memory circuit of a memory chip 5 is connected to the memory 
circuit 2 of a semiconductor chip 1 through inner layer wiring which the infixation substrate 9 does not 
illustrate by connecting with the internal electrode pads 10 and 12 of the infixation substrate 9 through 
bumps 7 and 11, respectively. 

[0046] Furthermore, closure resin 19 was poured in from the upper part of the device hole 22, and the 
infixation substrate 9 and each bumps 7, 17, and 11 were covered, it was full until it resulted [ from the 
top face of a semiconductor chip 1 ] in the side-face lower part of the part for a point and the memory 



chip's of the metal lead 18 in the device hole 22, and each connection part of a semiconductor device 
40 is protected from the corrosion by contact outside etc. 

[0047] According to this operation gestalt, the semiconductor device which has the effectiveness 
mentioned above in the 2nd operation gestalt is applicable also in TCP. 

[0048] Next, it explains, referring to drawing 2 about the gestalt of operation of the 4th of the 
semiconductor device concerning this invention. 

[0049] Drawing 2 is the sketch sectional view showing the semiconductor device 90 concerning this 
operation gestalt. 

[0050] This operation gestalt carries out substrate mounting of the semiconductor device concerning 
this invention by CSP using FC (Flip Chip) technique, and the description makes the inferior surface of 
tongue of a semiconductor chip 1 fix a memory chip 5 through the infixation substrate 9, and is in the 
point of having stored the memory chip 5 and the infixation substrate 9 in the opening 23 drilled by the 
mounting substrate 24 which supports a semiconductor chip 1 from an inferior surface of tongue. In 
addition, the electrode pad 25 is formed in the top face of the mounting substrate 24 corresponding to 
the external electrode pad 3 of a semiconductor chip 1, and it connects with the external electrode pad 
3 through the bump 1 7. 

[0051] By equipping a mounting substrate with such structure, in contrast with drawing 1 t according to 
this operation gestalt, the occupancy tooth space of the whole semiconductor device is reducible so 
that clearly. Thereby, the high semiconductor device of the flexibility of a design can be offered with 
high packaging density. 

[0052] In addition, in this operation gestalt, since closure resin 19 is poured in from between the inferior 
surface of tongue of a semiconductor chip 1, and the top faces of the mounting substrate 24, the 
mounting substrate 24 and a semiconductor chip 1 fix mutually with this closure resin. However, since 
there is a possibility that it may not be full until closure resin results in a memory chip 5, the memory 
chip 5 and the infixation substrate 9 have fixed by resin 8b beforehand. 

[0053] Next, the gestalt which connected the memory chip 5 to the infixation substrate 9 with the 
wirebonding technique is explained as a gestalt of the 5th thru/or operation of the 7th of the 
semiconductor device concerning this invention. 

[0054] Drawing 9 is the sketch sectional view showing the gestalt of operation of the 5th of the 
semiconductor device concerning this invention. 

[0055] The semiconductor device 80 shown in drawing 9 in contrast with drawing 6 so that clearly 
carries a memory chip 5 on the infixation substrate 9 so that the field equipped with the internal 
electrode pad 6 may turn into a top face, and it connects the internal electrode pad 6 of a memory chip 
5 to the internal electrode pad 12 of the infixation substrate 9 with a wire 35. The closure of the 
memory chip 5 is carried out with the resin 37 formed in the top face of the infixation substrate 9 with 
the wire 35. 

[0056] Since the internal electrode pad 6 of a. memory. chip. 5 is connected to the internal electrode pad 
12 of the infixation substrate 9 by wirebonding, it becomes unnecessary thus, to make the array of the. 
internal electrode pad 12 equivalent to the array of the internal electrode pad 6 of a memory chip 5 
according to the semiconductor device 80 of this operation gestalt by it. Thereby, in addition to the 
effectiveness mentioned above in the 4th operation gestalt, the semiconductor device whose degree of 
freedom of a design improved more can be offered. 

[0057] Drawing 7 is the sketch sectional view showing the gestalt of operation of the 6th of the 
semiconductor device concerning this invention. 

[0058] As shown in this drawing, the semiconductor device 60 concerning this operation gestalt has the 
description in the point that the memory chip 5 is connected to the semiconductor chip 1 through the 
infixation substrate 9 connected with the memory chip 5 by wirebonding, and the point of having 
mounted these chips in BGA (Ball Grid Array). 

[0059] That is, in the semiconductor device 60 shown in drawing 7 in contrast with the semiconductor 
device 30 shown in drawing 1 so that clearly, a memory chip 5 is carried on the infixation substrate 9 so 



that the field equipped with the internal electrode pad 6 may turn into a top face, and the internal 
electrode pad 6 and the internal electrode pad 12 of the infixation substrate 9 are connected by the 
wire 35. The closure of the memory chip 5 is carried out with resin 37 with the wire 35. 
[0060] Resin 38 is poured in further, to the top face of the mounting substrate 33, the closure of the 
memory chip 5 and wire 35 by which the closure was carried out with the whole top face 15 of a 
semiconductor device 60, i.e., substrate wiring, a semiconductor chip 1, a wire 16, the infixation 
substrate 9, and resin 37 is carried out further, and they are protected from physical chemical contact 
outside. Moreover, two or more solder balls 31 connected to the substrate wiring 15 are formed in the 
inferior surface of tongue of the mounting substrate 33 with internal wiring which is not illustrated, and, 
thereby, a semiconductor device 60 can be directly soldered to an external printed circuit board (not 
shown). 

[0061] Thus, since the semiconductor device 60 concerning this operation gestalt connects the internal 
electrode pad of a memory chip 5 with the internal electrode pad 12 of the infixation substrate 9 by 
wirebonding, in addition to the effectiveness mentioned above in the 2nd operation gestalt, it can offer 
the semiconductor device whose flexibility of a design improved more. 

[0062] Next, it explains, referring to drawing 8 about the gestalt of operation of the 7th of the 
semiconductor device concerning this invention. 

[0063] In contrast with drawing 2 , the semiconductor device 70 shown in drawing 8 so that clearly Make 
the inferior surface of tongue of the infixation substrate 9 fix a memory chip 5 through resin 8b, and the 
internal electrode pad 6 is connected to the internal electrode pad 12 of the infixation substrate 9 with 
a wire 35. After closing by resin 37, the inferior surface of tongue of a semiconductor chip 1 is made to 
fix the infixation substrate 9, and the infixation substrate 9 is stored with the memory chip 5 in the 
opening 23 drilled by the mounting substrate 43 which supports a semiconductor chip 1 from an inferior 
surface of tongue. The electrode pad 25 is formed in the top face of the mounting substrate 43 
corresponding to the external electrode pad 3 of a semiconductor chip 1, and it connects with the 
external electrode pad 3 through the bump 17. Moreover, two or more solder balls 31 connected to the 
electrode pad 25 are formed in the inferior surface of tongue of the mounting substrate 43 with internal 
wiring which is not illustrated, and, thereby, a semiconductor device 70 can be directly soldered to an 
external printed circuit board (not shown). 

[0064] According to this operation gestalt, like the semiconductor device 90 shown in drawing 2 by 
equipping a mounting substrate with such structure, when the occupancy tooth space of the whole 
semiconductor device is reducible, since the internal electrode pad 6 of a memory chip 5 is connected 
with the electrode pad 12 of the infixation substrate 9 by wirebonding, the semiconductor device whose 
flexibility of a design improved more can be offered with high packaging density. 
[0065] As mentioned above, although the gestalt of operation of this invention was explained, this 
invention is not restricted to the gestalt of the above-mentioned implementation, in the range which 
does not deviate from the summary, can deform variously and can be applied. Although the above- 
mentioned operation gestalt explained the case where a memory chip was carried in a semiconductor 
chip, also when it carries the logic chip for the functional addition to the semiconductor device 
incorporating a logical circuit, of course, it can apply. Moreover, also when it carries the logic chip for a 
memory chip or functional addition in the semiconductor device incorporating a logical circuit and a 
memory circuit, it can apply. Furthermore, it is also possible to carry two or more memory chips or logic 
chips on a semiconductor chip. 

[0066] Moreover, the ingredient of each part can be changed according to a specification. For example, 
with the above-mentioned operation gestalt, although the bump formed with solder, what combined the 
bump who consists of not only this but gold or copper or the metal bump, and the conductive paste is 
satisfactory for her. 
[0067] 

[Effect of the Invention] This invention does the following effectiveness so as explained in full detail 
above. 



[0068] That is, according to this invention, since the 2nd semiconductor chip for expansion is carried in 
the 1st semiconductor chip, the high semiconductor device of the flexibility of a design can be offered. 
[0069] Moreover, since the 2nd semiconductor chip is connected to the 1 st semiconductor chip through 
an infixation substrate, even if pitch spacing of an internal electrode etc. is the semiconductor device 
with which a property differs from a mutual specification, it is connectable. Since the lineup of a semi- 
conductor product can be enriched by this if it is the same manufacturer s product while it becomes 
possible to connect easily and the flexibility of a design improves further even if it is a different 
manufacturers product, the design cost of the whole product, as a result a manufacturing cost can be 
reduced, it is cheap and the semiconductor device which can cope with a request of a user finely can be 
offered. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sketch sectional view showing the gestalt of operation of the 2nd of the 
semiconductor device concerning this invention. 

[Drawing 2] It is the sketch sectional view showing the gestalt of operation of the 3rd of the 
semiconductor device concerning this invention. 

[Drawing 3] It is the sketch sectional view showing the gestalt of operation of the 1st of the 
semiconductor device concerning this invention. 

[Drawing 4] It is the sketch top view of the semiconductor device shown in drawing 3 . 
[Drawing 5] It is the 2nd example of the semiconductor device by the Prior art. 
[Drawing 6] It is the sketch sectional view showing the gestalt of operation of the 4th of the 
semiconductor device concerning this invention. 

[Drawing 7] It is the sketch sectional view showing the gestalt of operation of the 6th- of the 
semiconductor device concerning this invention. 

[Drawing 8] It is the sketch sectional view showing the gestalt of operation of the 7th of the 
semiconductor device concerning this invention. 

[Drawing 9] It is the sketch sectional view showing the gestalt of operation of the 5th of the 
semiconductor device concerning this invention. 

[Drawing 10] It is the 1st example of the semiconductor device by the Prior art. 
[Drawing 11] It is the sketch top view of the semiconductor device shown in drawing 10 . 
[Description of Notations] 
1 Semiconductor Chip 

3 External Electrode Pad 

4 Internal Electrode Pad of Semiconductor Chip 

5 Memory Chip 

6 Internal Electrode Pad of Memory Chip 



7, 11,17 Bump 
8a ? 8b Resin 

9 Infixation Substrate 

10 12 Internal electrode pad of an infixation substrate 
13 t 24, 33, 43 Mounting substrate 

15 Substrate Wiring 

16 35 Wire 

18 Metal Lead 

19, 37, 38 Closure resin 

20, 30, 40, 60, 70, 80, 90 Semiconductor device concerning this invention 

22 Device Hole 

23 Opening 

25 Electrode Pad of Mounting Substrate 
31 Solder Ball 

39 Tape Carrier Package Tape 

50,100 Semiconductor device by the Prior art 



[Translation done.] 
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fcB5!9 s ±BBi:*4J:5H:^Sa£«9©±U:»«**u, 7 
5 KJ: UrtSBSSffi/^y K6 t^gIfi9Wrt^ 
«/<y Kl 2 fc*s«06$HTV^. **V?-y75t±, 
!7^t3 5 £ £ t>(c, »JB3-7teJt9#jk$;h,Tv*.5. 

[0 0 6 0] 3I^Stg3 3©±ffiKfi, W1IB3 8£S$fe 
fc&ASiV ¥*{«S«6 0©±iftefr, BP*>, XtfG 
*i 5, V4*r\ 6, 4Mg£«9, W 

J!i3 7teJ:9#ik$;h,fc* j ey*-y:/-5:j3J:tf!7'flr3 
'stfSfcfUfrJhSJv *fflfc©*^fc^flH»lfci»fe« 
«£*i,-cv*<5. *HaE*3 3©Tfl5fctt. EI^L 

*v^rt«5iUftt x y , sseir i 5 cissRSfefcttft© 

6 o sr^gc©r y v hmw. (hshh") 'KE&f±A,*:tt 
rti-SiiiP-c*?!. 
[0 0 6 1 ] r <o i 5 fc; *^£1BK:ft 
6 ottv ^y-ZsrortgnmS^y K&rM-rjKv 
O.^SIRQWrtSMW^y K 1 2 £3§R 

[0 0 6 2 #£8fca»*»5"¥*flKK«©jS7© 

[0 0 6 3] El 2 b<Dmt\Zi$\iXWhfrt£± ?\~, HI 
8 fc*-t"i|taK*:»lt 7 Ott. ^36**9©Tffi»->*y 

6Sr!7^-t3 5fc«fc 9 :fr§£gl£ 9 ©rtgBm^ y Kl 2 

k«« u «mb 3 7 -cw.it -fl-saws 9 ■ 

*y:/l©TffifcB*£*, f#*f^ 1 «rTffi*»fe : 
H»*K 4 3K|!RSlxfcWD2 3©«f»fc** 

«4 3©±ffiK(i, ^jgfl^-y:/! ©fl-SB^lI^y K3 



(6) 

fcWiSU-CWtf^y K2 5jWgfifc3i'U 'O'T'l 7 

«4 3©Tffifctt\ B*Lfc^rt«eilHwJ:9» «ft/< 

y Y2 5\zmn$fttcmk<»&A,tiiS-,V3 i 

it. c*uKJ:9, iNH«S« 7 0 y vhStg 
[0 0 6.4] ^SUSMfSK .fcfttf , r © J: 5 ttm&itn 

mmmm^-r^^tKxv. B2fc*-t-¥*flc«ii9 
o t mmc !m#mu&to<D&m*'<-x trawls 

y-firaJf^f-f vy*t i9^«a«9©««/<y Kl 2 

[00 6 5] #*W©lfcK©#*te:o^-CttW U 

aWKSHtt. ±IB3l*©»ttfcR* *©■?»*<» 
'■t ©if B Sr 54K U * v -C** U f * ffi i- * r 4: 
*st?#5 0 ±E©3HllHB»-eH:, ^^y^y^Sr^W* 
^ y ^fcJSirt-S to V W L fc # . o v? y ^ 0 
ISSriaii A/«**ft:S5«fc««ftap© fc ft© B5?y?f 
20 y^Sr^«i-5^fct>agfflT*#5©tt^T**)5„ 4 

fc , n y * isigsia i V* * y meg srna 

a i- ^ * y 7- y (ifllffift Al © * © n V s y y ^ y 

^'Sr»«-t-«»&»C'bafflT?#*. 3 -fete. ¥*fl^y 

[0 0 6 6] =&S5©«-«-tt x tttiSKlJS DT^Hi- 

30 #t>-e-fct©"etav\ 

[0 0 6 7] 

[0 0 6 8] BP*,, *38Wt±ixtf, %l<D^mW^y 
^t«tettK©fc«>©» 2 ©¥*#?■ y ^*»«rt-<5-© 
•C, R.ff©*«ttt©*^4y»#RK«*:«»-^*.w t 

[0 0 6 9] ^SaS«*^LT»2©-***^y 
T'SrJRlc^fr^-y^kiSBK-fa©^, rtgl5m@©t' 
40 y^lBBJ^, ffiE©«tt'tt«©*itc5*i»»36«-C*> 

. 9, Rtf©*tttti«$bk:iRj±'t-54:4:tt. Isl-^- 
t5: t#x*#5©-C\ Mp b o^©KI+ 3 ^ K t>vr 

so [HI] *^^^*»*>5^flESfi©^ 2 ©HJ£©JgfS 
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11 

102] &mw\^frZ¥M&mw<Dm3(DmMmm 

[0 3] *3SMfc*^5*«frKll<0^10||Jfi(DJBIS 

[04] H^K^i-^aiflEiSltolft^TffiH^fcS. 
[0 5] tS*9»«KJ:5#*ff»lt^»2©W-e*> 

[06] ^w\zfrfrZ¥m&mw<Dm4<DmM(DBm 

[0 9] 5 <0|tJ6(0^ffi 

[0i i] 01 o»c*-r*»flE3s«<DK^ffiigt?fc 

1 tmft<?y7- 



12 



3 ift»«tt^^K 

6 ^^eyf-y ^ort^m®/^ y k 

7, 11, 17 aO-:/ 

8a, 8 b mm 

9 

10, 12 ^SSS«Ortffl««^y K 

13, 24, 3 3, 4 3 ^Sffi 

io is sssa^ 

16,35 

i8 a* y - K 

1 9, 3 7, 3 8 #t JhflHB " 

20, 30, 40, 60, 70, 80, 90 #3SWfc 

2 2 *3ft— A* 
2 3 HP. 

2 5 m%imm<r>wm/<y k 

3 1 

20 3 9 7 ^./VA^rt !/ Tir—-~f 
5 0, 1 0 ,0 £ £ 



[01] 



[02] 




1 i«K*^T^ 8o. fib HU& 

a- — wgmm,**, k 9 -Am* 

A rtWtfr*»K 10. 12- 

5 13 -XSHtK 

6 — j«^y^»^_hort««M, f is — mnw 

T. llr IB' J 7< J f 



\ 




3 — jmvM'*? P'„ ■ i o, 1 2 -— L 4MauLton*'<7 k 

4 niR»<4 K 2 4.—- SMOMK 

5 -jt*y*-*-r ■ 19- — M£ttn . 

7. U> IT»--"«^ 25 S&mfchbttftrr* K 



[03] 



[05] 





1 ^fc***' 6 /*<)1--> zf±.<W*it*X&'< r, K 

3 -^WBm^^rf K ?. 11 ^<>7 

4 rt»iBtt/<»K a a. ab ma 

5 ->t'Jf ? 7 9 4>K2MZ 

10. 12 rt*S*Ui©*«><7 K 
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[@4] 



20 



So- 
9- 
8b 
5- 



□ 



□ □□□□□□□ f 



□ 



□ 



□ 

□ 
□ 
□ 



'} □ 

I 
I 



□ 
□ 

a 
□ 
n 



— 2 



□ □□□□□□□ 




1 8 b. ttffi 

3 9VV&8fr<v F 8 

4 ft(Wap<»F 10, 1 Z ^atfelosui/^, K 

5 18 AfPJ-K 

8 — F 39 — -7 4n,L.++ u 7^-^ 

7, 11, 17 'O/ 



[08] 



i — Bft, sb — 

3 ^MWI^yF 9 AttXSr 

5 t*z\)1-v? 



60 



10 12 5 6 37 35 8b 9 8o. 2 



38 




3 5 

3 7 «tt 

3 8 tjihwi* 



[El 1 0] 

100. 




LB 1 i.I 



100 
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